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DETAILED ACTION 
Election/Restrictions 

1 . Claims 25-29 are witfidrawn from further consideration pursuant to 37 CFR 

1 .142(b) as being drawn to a nonelected invention, tliere being no allowable generic or 
linking claim. The election of Group I invention (claims 1-24) was made without 
traverse in the reply filed on 17 December 2004. 

Oath/Declaration 

2. The oath or declaration is defective. A new oath or declaration in compliance 

with 37 CFR 1.67(a) identifying this application by application number and filing date is 

required. See MPEP §§ 602.01 and 602.02. 

The oath or declaration is defective because: 

It does not identify the citizenship of each inventor. 

Drawings 

3. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the peaks of the 
spectral reflectance curve for the S polarization, locally centered around the peaks, 
having a maximum level comprised between 80% and 100% as recited in claim 7; the 
integrated average transmittance between 400 and 700 nm being greater than 70%; a 
substrate comprising a stack of thin layers as recited in claim 19 and a substrate with a 
holographic element as recited in claim 20 must be shown or the feature(s) canceled 
from the claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1 .121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
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replacement drawing stieet should include ail of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and vft^ere necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1 .121 (d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Claim Objections 

4. Claims 6-1 3 and 1 8 are objected to because of the following informalities: 

Regarding claims 6 and 7, the phrase, "in which peaks of its spectral reflectance 
curve" lacks antecedent basis. 

Regarding claims 8 and 9, the phrase, " in which its spectral reflectance curve" 
lacks antecedent basis. 

Regarding claims 1 0 and 1 1 , the phrase, "in which each peak of the spectral . 
reflectance curve" lacks antecedent basis. 
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Regarding claims 12 and 13, the phrase, "in which each peal< of the curve 
resulting from the product of the spectral transmittance for the P polarization and 
the spectral reflectance for the S polarization" lacks antecedent basis. 
Regarding claim 18, the phrase "the integrated average transmittance" lacks 
antecedent basis. 

For all of the antecedent basis issues above, the metes and bounds of the claim 
limitations are understood. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

6. Claims 1-7, 10, 11. 14-19, 21, 23 and 24 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Aoki et al US 6,250,764. 

In regard to claim 1 , Aoki et al teaches (see for example. Figures 1 B, 2, 4, 6, 7, 9 
and 10) a polarization splitter (330) in which reflection of the S polarization is locally 
centered on at least one peak selected from the group consisting of (i) at least one 
emission peak of an image-emitting source of a micro-display, (ii) red, (iii) green and (iv) 
blue as shown in Figures 4, 6 and 7 and as described in column 5, lines 11 -53, column 
6, lines 45-62 and column 7, lines 29-39 and 56-62. 

Regarding claim 2, Aoki et al teaches that the reflection is locally centered on at 
least two peaks as shown in Figures 4, 6 and 7. 
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Regarding claim 3, Aoki et a! teaches that the reflection is locally centered on at 
least one peak in the visible spectrum as shown in Figures 4, 6, 7 and as described in 
column 6, lines 45-62 and column 7, lines 29-39 and 56-62. 

Regarding claim 4, Aoki et al teaches that the reflection is locally centered on at 
least two peaks in the visible spectrum as shown in Figures 4, 6, 7 and as described in 
column 6, lines 45-62 and column 7, lines 29-39 and 56-62. 

Regarding claim 5, Aoki et al teaches that the reflection for the S polarization is 
centered on red, green and blue as shown in Figures 4, 6, 7 and as described in column 
6, lines 45-62 and column 7, lines 29-39 and 56-62. 

Regarding claim 6, Aoki et al teaches that the peaks of its spectral reflectance 
curve for the S polarization, locally centered around the peaks, have their maximum 
level comprised between 60 and 100% as shown in Figures 4, 6, 7. 

Regarding claim 7, Aoki et al teaches that the peaks of its spectral reflectance 
curve for the S polarization, locally centered around the peaks, have their maximum 
level comprised between 80 and 100% as shown in Figures 4, 6, 7. 

Regarding claim 10, Aoki et al teaches that each peak of the spectral reflectance 
curve of the S polarization centered around one of the peaks has a mid-height width of 
between 5 and 100 nm as shown in Figures 4, 6, 7. 

Regarding claim 1 1 , Aoki et al teaches that each peak of the spectral reflectance 
curve of the S polarization centered around one of the peaks has a mid-height width of 
between 20 and 80 nm as shown in Figures 4, 6, 7. 
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Regarding claim 14, Aoki et al teaches that the spectral transmittance for the P 
polarization is greater than 80% on the emission spectrum of the source as shown in 
Figure 4. 

Regarding claim 15, Aoki et al teaches that the emission spectrum of the source 
is between 400 and 700 nm as shown in Figure 4 and as described in column 6, lines 
45-62. 

Regarding claim 16, Aoki et al teaches that the spectral transmittance for the P 
polarization is greater than 90%, on the emission spectrum of the source as shown in 
Figure 4 and as described in column 6, lines 45-62. 

Regarding claim 17, Aoki et al teaches that the emission spectrum of the source 
is between 400 and 700 nm as shown in Figure 4 and as described in column 6, lines 
45-62. 

Regarding claim 18, Aoki et al teaches the integrated average transmittance 
between 400 and 700 nm is greater than 70% as shown in Figure 4. Since the P 
polarized light transmittance is greater than 70% over the range shown in Figure 4, then 
the integrated average transmittance inherently will have a transmittance greater than 
70%. 

Regarding claim 19, Aoki et al teaches a substrate with a stack of thin layers as 
shown in Figure 2 and as described in column 5, lines 40-67. 

Regarding claim 21 , Aoki et al teaches that one of the materials is silicon dioxide 
as described in column 3, lines 10-17. 

Regarding claim 23, Aoki et al teaches as shown in Figures 1 A and 1 B. 
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In regard to claim 24, Aoki et al teaches (see for example, Figures 1 A, 1 B, 2, 4, 

6, 7) a method of manufacturing a polarization splitter (330) in which reflection of the S 
polarization is locally centered on at least one peak selected from the group consisting 
of (i) at least one emission peak of an Image-emitting source of a micro-display, (ii) red, 
(ill) green and (iv) blue, comprising the following steps: (i) providing a substrate (321, 
322); and (11) depositing thin layers as shown in Figures 4, 6 and 7 and as described in 
column 8, lines 10-20. 

7. Claims 1 , 3, 5, 6, 7, 8, 9, 14-19, 21 , 23 and 24 are rejected under 35 
U.S.C. 102(b) as being anticipated by Sannohe et al US 5,453,859. 

In regard to claim 1 , Sannohe et al teaches (see Figures 1-3, 5, 6, 8, 10, 1 1 ) a 
polarization splitter (12, 13, 14) in which reflection of the S polarization is locally 
centered on at least one peak selected from the group consisting of (i) at least one 
emission peak of an image-emitting source of a micro-display, (ii) red, (ill) green and (iv) 
blue as shown in Figures 3 and 5 and as described in column 6, lines 40-57 and column 
9, lines 34-45. It should be noted that while Figures 3 and 5 show transmlttance %, the 
reflectance curve would be (1- transmittance %) or the reverse of the curve shown 
which would teach the emission peak claimed. 

Regarding claim 3, Sannohe et al teaches that the reflection is locally centered 
on at least one peak in the visible spectrum as shown in Figures 3 and 5. 

Regarding claim 5, Sannohe et al teaches that the reflection for the S polarization 
is centered on red, green and blue (approximately 630 nm, 520 nm and 460 nm, 
respectively) as shown in Figures 3 and 5. 
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Regarding claim 6, Sannohe et al teach that peaks of its spectral reflectance 
curve for the S polarization, locally centered around the peaks, have their maximum 
level comprised between 60 and 100% as shown in Figures 3 and 5. 

Regarding claim 7, Sannohe et al teaches that peaks of its spectral reflectance 
curve for the S polarization, locally centered around the peaks, have their maximum 
level comprised between 80 and 100% as shown in Figures 3 and 5, 

Regarding claim 8, Sannohe et al teaches that the spectral reflectance curve for 
the S polarization has a level comprised between 0 and 35%, in all zones not locally 
centered around the peaks as shown in Figures 3 and 5 (see areas before 420 nm and 
after 670 nm). 

Regarding claim 9, Sannohe et al teaches that the spectral reflectance curve for 
the S polarization has a level comprised between 0 and 20%, in all zones not locally 
centered around the peaks as shown in Figures 3 and 5 (see areas before 420 nm and 
after 670 nm). 

Regarding claim 14, Sannohe et al teaches that the spectral transmittance for the 
P polarization is greater than 80% on the emission spectrum of the source as shown in 
Figures 3 and 5. 

Regarding claim 15, Sannohe et al teaches that the emission spectrum of the 
source is between 400 and 700 nm as shown in Figures 3 and 5. 

Regarding claim 16, Sannohe et al teaches that the spectral transmittance for the 
P polarization is greater than 90%, on the emission spectrum of the source as shown in 
Figures 3 and 5. 
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Regarding claim 17, Sannohe et al teaches that the emission spectrum of the 
source is between 400 and 700 nm as shown in Figures 3 and 5. 

Regarding claim 18, Sannohe et al teaches that the integrated average 
transmlttance between 400 and 700 nm is greater than 70% as shown in Figures 3 and 
5. Since the P polarized light transmittance is greater than 70% over the range shown 
in Figures 3 and 5, then the integrated average transmittance inherently will have a 
transmittance greater than 70%. 

Regarding claim 19, Sannohe et al teaches a substrate with a stack of thin layers 
as shown in Figure 2 and as described in column 5, lines 45-67. 

Regarding claim 21 , Sannohe et al teaches that one of the materials is silicon 
dioxide as described in column 5, lines 45-67 and as shown in Table 1 . 

Regarding claim 23, Sannohe et al teaches that the polarization splitter is in the 
form of a cube made up of two prisms as shown in Figure 1 and as described In column 
5, lines 21-44. 

Regarding claim 24, Sannohe et al teaches a method of manufacturing a 
polarization splitter (12, 13, 14) in which reflection of the S polarization is locally 
centered on at least one peak selected from the group consisting of (i) at least one 
emission peak of an image-emitting source of a micro-display, (ii) red, (iii) green and (iv) 
blue, comprising the following steps: (i) providing a substrate (12); and (ii) depositing 
thin layers as shown in Figures 3 and 5 and as described in column 5, lines 45-67, 
column 6, lines 40-57 and column 9, lines 34-45. It should be noted that while Figures 3 
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and 5 show transnnittance %, the reflectance curve would be (1- transnnittance %) or the 
reverse of the curve shown which would teach the emission peak claimed. 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Aoki et al US 6,250,764. 

Regarding claims 12 and 13, Aoki et al teaches the claimed invention except 
regarding claim 12 that for each peak of the curve resulting from the product of the 
spectral transmittance for the P polarization and the spectral reflectance for the S 
polarization, centered around one of the peaks, has a mid-height width of between 5 
and 100 nm and regarding claim 13, that each peak of the curve resulting from the 
product of the spectral transmittance for the P polarization and the spectral reflectance 
for the S polarization, centered around one of the peaks, has a mid-height width of 
between 20 and 80 nm. It would have been obvious to one having ordinary skill in the 
art at the time the invention was made to have the peaks resulting from the products of 
the spectral transmittance for the P polarization and the spectral reflectance for the S 
polarization, centered around one of the peaks, to have the mid-height widths claimed 
since it has been held that where the general conditions of a claim are disclosed in the 
prior art, discovering the optimum or workable ranges involves only routine skill in the 
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art. One would have been motivated to adjust the mid-heights widths of Aoki et a! for 
the purpose of preventing crosstalk between the polarized states over the wavelength 
ranges. In re Allen 220 F.2d 454, 456, 105 USPQ 233, 235 

10. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Aoki et 
al US 6,250,764 in view of Joubert et al US 6,384,974. 

Regarding claim 20, Aoki et al teaches the invention as set forth above but does 
not teach a substrate with a holographic element. 

Regarding claim 20, Joubert et al teaches a substrate with a holographic element 
as described in column 2, lines 55-59. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the holographic element of Joubert et al in the polarization 
splitter of Aoki et al in order to provide for a splitter which can be produced a lower cost 
and with higher efficiency. 

1 1 . Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Aoki et 
al US 6,250,764 in view of Sawamura US 6,859,315. 

Regarding claim 22, Aoki et al teaches the invention as set forth above but does 
not teach that one of the materials is zirconium dioxide or praseodymium titanate. 

Regarding claim 22, Sawamura teaches that one of the materials is zirconium 
dioxide as described in column 2, lines 41-44. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize zirconium dioxide as taught by Sawamura for the 



Application/Control Number: 10/727,103 Page 12 

Art Unit: 2872 

polarization beam splitter of Aoki et al in order to provide for small angle dependence 
and good polarization efficiency. 

12. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sannohe et al US 5,453,859 in view of Joubert et al US 6,384,974. 

Regarding claim 20, Sannohe et al teaches the invention as set forth above but 
does not teach a substrate with a holographic element. 

Regarding claim 20, Joubert et al teaches a substrate with a holographic element 
as described in column 2, lines 55-59. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the holographic elennent of Joubert et al in the polarization 
splitter of Sannohe et al in order to provide for a polarization splitter which can be 
produced a lower cost and with higher efficiency. 

1 3. Claim 22 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Sannohe et al US 5,453,859 in view of Sawamura US 6,859,315. 

Regarding daim 22, Sannohe et al teaches the invention as set forth above but 
does not teach that one of the materials is zirconium dioxide or praseodymium titanate. 

Regarding daim 22, Sawamura teaches that one of the materials is zirconium 
dioxide as described in column 2, lines 41-44. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize zirconium dioxide as taught by Sawamura for the 
polarization beam splitter of Sannohe et al in order to provide for small angle 
dependence and good polarization efficiency. 
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1 4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alessandro V. Amari whose telephone number is (571) 
272-2306. The examiner can normally be reached on Monday-Friday 8:00 AM to 5:30 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Drew Dunn can be reached on (571) 272-2312. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

ava (J*^ 

18 March 2005 



